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Abstract: 

This review clarifies the aim and effects of numerous types of xylitol on dental caries and oral hygiene status of an 

individual, as well as to emphasize the examination and preventative methods for dental caries in children. 

Comprehensive search method was conducted using several electronic databases including; Medline/PubMed, and 

Embase, for relevant articles concerning the prevention strategies dental caries in children, and roles of Xylitol in 

reduction of caries, which were published up to October, 2018. Xylitol lowers the occurrence of dental caries by 

escalating salivary flow and pH and decreasing the number of cariogenic (MS) and periodontopathic (Helicobacter 

pylori) microorganisms, plaque degrees, xerostomia, gingival inflammation, and erosion of teeth. Xylitol is well 

endured by the human body as a sweetener, however its absorption rate in the small intestine is extremely slow. 

Excess xylitol is recognized to cause osmotic diarrhea, indicating there is an upper limit to its dose that can be 

tolerated. 
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INTRODUCTION: 

Caries is among the popular infections that occurs in 

the oral cavity and influences populations across 

created and creating nations. Researches show that 

dental caries is still a major health problem in the 

majority of industrialized countries impacting 60- 

90% of schoolchildren and the vast majority of adults 

[1]. Epidemiological research studies disclose that 

refined sugar such as sucrose, which is stated to be 

the arch opponent, is the leading root cause of caries 

in children and grownups. The transmissible bacterial 

ailment progresses as the acids from bacterial 

metabolic process diffuse into enamel and dentin 

liquifying the mineral. Variety of mutans streptococci 

(MS) is favorably associated with the frequency of 

dental caries [1]. Xylitol has features that reduce the 

levels of MS in the plaque and saliva. 

Xylitol is a normally happening five-carbon sugar 

alcohol derived from plants and agricultural products. 

The name relates to the word "xylose" (wood sugar) 

from which xylitol was first made, and which is, 

consequently, originated from the particular structure 

(xylene) of hardwood where xylose can be obtained 

[1]. It has been used considering that the very early 

1960s in infusion therapy for postoperative, burn, and 

shock patients; in the diet plan of diabetic patients; 

and most lately, as a sweetener in products targeted at 

boosted oral overall health [2]. Xylitol disrupts the 

energy generation procedures of MS bring about a 

futile energy consumption cycle and cell death. 

Xylitol lowers plaque formation and microbial 

adherence (i.e., is antimicrobial), inhibits enamel 

demineralization (i.e., minimizes acid production), 

and has a straight inhibitory impact on MS. Dental 

benefits of xylitol first were recognized in Finland in 

1970, making use of animal models [2]. The initial 

xylitol research studies in humans, called the "Turku 

Sugar Studies," demonstrated the relationship in 

between dental plaque and xylitol, as well as the 

safety and security of xylitol for human intake [4]. 

The initial chewing gum created with the objective of 

lowering caries and boosting oral overall health was 

released in Finland in 1975 [3]. Since then there were 

different goods introduced and offered over the 

counter (OTC) in addition to applied skillfully 

worldwide. 

Dental caries, one of the most chronic ailments 

impacting the human race, has remained in the 

limelight for its avoidance and therapy. Xylitol, a 

five-carbon sugar polyol, has actually been located to 

be encouraging in minimizing dental caries disease 

and additionally turning around the procedure of very 

early caries. This review clarifies the aim and effects 

of numerous types of xylitol on dental caries and oral 

hygiene status of an individual, as well as to 

emphasize the examination and preventative methods 

for dental caries in kids. 

METHODOLOGY: 

Comprehensive search method was conducted using 

several electronic databases including; 

Medline/PubMed, and Embase, for relevant articles 

concerning the prevention strategies dental caries in 

children, and roles of Xylitol in reduction of caries, 

which were published up to October, 2018. In our 

search method a Mesh terms were used included 

“pediatric caries” “reduction”, “prevention”, 

“strategies”, “xylitol”. We further screened 

references of included studies in this review for more 

relevant studies to be included in this review. 

Restrictions were applied to English language 

published studies with human subject. 

DISCUSSION: 

• Diagnosis of early childhood caries (ECC) 

The indications of ECC are consisted of soreness, 

tooth loss, in addition to growth impairment, weight 

reduction, and unfavorable impacts on speech, look, 

self-worth, school efficiency, and lifestyle [5]. 

Generally, visual and tactile examination in addition 

to radiographs (X-rays) are used frequently for dental 

caries diagnosis. This approach requires aesthetic 

recognition of demineralized locations (normally 

white areas), pits, or fissures, and using a dental 

explorer to assess the softness of dental enamel or 

breaks in it. Advanced approaches for very early 

decay detection is infrared laser fluorescence. It has 

actually a maintained diode laser and a fiber optic 

cable that transmits light to the probe that emits light 

directed on the mineralized surface to be checked out. 

Dental enamel soaks up infrared light, creating 

infrared fluorescence. Fluorescence light released 

will be caught back by the probe and processed. The 

gadget will certainly show values varying from 0 to 

99. Raised fluorescence analysis worths, specifically 

above 20, is indication of tooth decay. Methods for 

the analysis and early discovery of caries are infrared 

and red fluorescence (Other sophisticated Midwest 

caries ID), measurable fluorescence (Quantitative 

light-induced fluorescence), caries ID, and 

measurable fluorescence (quantitative light-induced 

fluorescence) [6]. 

• Mechanism of action 

Xylitol lowers the degrees of mutans streptococci 

(MS) in plaque and saliva by interrupting their 

energy creation procedures, resulting in futile energy 

cycle and cell death. It reduces the adhesion of these 
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bacteria to the teeth surface area and additionally 

minimizes their acid production capacity. 

Xylitol, like any other sweetener, promotes 

mineralization by raising the salivary circulation 

when utilized as chewing gum or large xylitol 

pastille. The originality of xylitol is that it is 

practically nonfermentable by oral bacteria. Also, 

there is a decline in levels of MS, as well as the 

amount of plaque, when there is regular intake of 

xylitol [7]. 

Streptococcus mutans moves the sugar right into the 

cell in an energy-consuming cycle that is in charge of 

development restraint. Xylitol is after that converted 

to xylitol-5-phosphate by means of 

phosphoenolpyruvate: fructose phosphotransferase 

system by S. mutans causing advancement of 

intracellular vacuoles and cell membrane layer 

deterioration [7]. Unwittingly adding to its own 

death, S. mutans then dephosphorylates xylitol-5-

phosphate. The dephosphorylated molecule is then 

gotten rid of from the cell. This expulsion occurs at 

an energy cost without energy got from xylitol 

metabolism. Thus, xylitol prevents S. mutans growth 

basically by starving the bacteria. Xylitol can prevent 

the growth of dangerous oral microorganisms such as 

S. mutans, however its benefits do not stop in the oral 

cavity [8]. Xylitol alcohol has been shown to 

influence growth of nasopharyngeal bacteria such as 

S. pneumonia and S. mitis, and for this reason has a 

duty to play in nasopharyngeal pneumonia. 

• Xylitol on dental caries 

Five FDA-approved non-nutritive sweeteners with 

intense sweetening power are acesulfame-K, 

aspartame, neotame, saccharin, and sucralose [9]. 

These have actually estimated consumption below 

the acceptable everyday consumption (degree that an 

individual can securely consume every day over a 

lifetime without threat). By increasing palatability of 

nutrient-dense foods/beverages, sweeteners can 

promote diet plan healthfulness. Scientific evidence 

sustains neither that consumption of nutritious 

sweeteners on their own enhances the threat of 

weight problems neither that nutritive or non-

nutritive sweeteners trigger behavior disorders. 

Nevertheless, nutritious sweeteners escalate danger 

of dental caries. 

MS are the target organisms of xylitol, though 

numerous various other bacterial species are likewise 

prevented. Only particular strains of MS are 

prevented by xylitol, and the degree of inhibition 

varies among the various strains. It has actually been 

observed that 80% of the overall MS count was 

immune to xylitol amongst the regular xylitol 

consumers. However, the MS not prevented by 

xylitol were found to be much less infective [10]. 

High concentrations of xylitol have actually been 

identified to prevent Lactococcus lactis with time, but 

not S. salivarius and Lactobacillus casei. Xylitol 

protects against the adherence of pneumococcal and 

Haemophilus influenzae to nasopharyngeal cells due 

to fructose phosphotransferase system-mediated 

uptake and phosphorylation of xylitol in the cell. 

Xylitol decreases the amounts of MS in plaque by 

various systems. Firstly, plaque microorganisms 

cannot ferment xylitol. The capability of particular 

organisms to ferment xylitol is negated by passivity 

of various other plaque microorganisms, which stops 

the plaque pH from falling [11]. Secondly, xylitol is 

integrated right into the cells of MS as xylitol-5-

phosphate through the phosphoenolpyruvate 

phosphotransferase system. This leads to inhibition of 

both growth and acid generation [11]. Third, when 

revealed to xylitol, MS develop resistance to xylitol. 

These immune strains are much less virulent in an 

oral environment. Additionally, xylitol escalates the 

concentrations of ammonia and amino acids in 

plaque, thereby neutralizing plaque acids [11]. 

 Milestone research studies like the Turku sugar 

research study and tests of partial substitution 

recommend that xylitol decreases the formation of 

plaque compared with sugars and various other 

polyols. However, there is no proof that xylitol 

transcends to any other sweetener in enhancing the 

salivary flow rate during and immediately after 

chewing over varying durations of time [12]. 

Remineralization of initial caries lesions has actually 

been recorded by numerous clinical and laboratory-

based researches. Nonetheless, remineralization has 

been observed in all such experiments where 

nonsugar sweeteners were made use of. The 

remineralization occurs because of raised flow of 

saliva rich in calcium and phosphate and a much 

shorter time interval of low plaque pH. The anticaries 

activity of xylitol is primarily credited to its impact 

on plaque and cariogenic bacteria [13]. 

Remineralization in vivo is usually thought about to 

be a slow procedure, and it is maybe unexpected that 

considerable remineralization occurs within 3 weeks. 

The boosted saliva remineralizes enamel crystals 

damaged by initial caries attack better than 

unstimulated saliva because it has a higher focus of 

ions that make up the latticework structure of 

hydroxyapatite (Ca2+, PO43 −, OH −). 

Remineralization of the enamel lesions was observed 
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to be twice a lot more with gum than without the gum 

[14]. 

An anticaries impact of xylitol and sorbitol use has 

actually been shown and compared among primary 

and irreversible teeth. The xylitol group had 27% less 

caries than the sorbitol group. This experiment 

additionally ended that xylitol positively affects 

irreversible teeth.Recently, Murthykumar reported in 

2013 that xylitol in milk showed a valuable anticaries 

effect and is well accepted by both kids and adults 

[15]. 

• Prevention approaches in order to reduce 

the dental caries in children 

Brushing with fluoridated tooth paste is just one of 

the measures for caries avoidance [16]. However, this 

safety net may be inadequate in young kids, because 

of their poor dexterity. Thus, brushing needs to be 

exercised or supervised by parents/caregivers till the 

kid is able to do it alone. Indeed, the association in 

between dental caries and the reoccurrence of 

noticeable plaque might be connected to a lack of 

oral hygiene surveillance by parents/caregivers. 

However, the multivariate model disclosed that oral 

health did not continue to be related to brand-new 

carious lesions. In 2004, the US preventative services 

task force (USPSTF) has suggested the health care 

medical professionals to suggest dietary fluoride 

supplements for children 6 months old whose 

primary water source is deficient in fluoride [17]. No 

trial especially reviewed the performance of oral 

health education or counseling intervention by a 

health care clinician in stopping tooth decays. Non-

randomized clinical tests reported multifactorial 

treatments including an instructional component that 

is associated with reduced caries outcomes in 

deprived, 5 years of ages kids [16]. 

Further pediatrician training, electronic medical 

record reminders, and providing of tooth-brushing 

materials are various other components of the 

treatments. No research straight evaluated the results 

of dental referral by a medical care medical 

professional to a dentist on caries occurrence [18]. A 

number of chemotherapeutic agents such as 

antibiotics, numerous types of fluoride agents, and 

metal ions have actually been tested for protecting 

against and arresting caries.It is shown that dietary 

fluoride supplementation with water fluoridation 

levels listed below 0.6 ppm reduced decays 

occurrence versus no fluoridation varying from 48% 

to 72% for primary teeth and 51% to 81% for 

primary tooth surfaces [19]. The outcomes of 2 tests 

with long term follow-up additionally exposed that 

intake of nutritional fluoride supplement was 

associated with lower incidence of cavities at 7 to 10 

years of age ranged from 33% to 80% [19]. 

Comparison of fluoride varnish (2.26% F) utilized 

every 6 months without any fluoride varnish has been 

reviewed by the trials released considering that the 

2004 USPSTF. The outcomes of all trials in the 2004 

USPSTF review revealed that the occurrence of 

cavities lowered complying with use of fluoride 

varnish after 2 years. The decrease rates of the decay-

missing filled (DMF) increment were reported as 

18% and 24% in the 2 trials, 59% in 1 trial, and the 

outright mean reductions reported in the variety of 

afflicted surfaces varied from 1.0 to 2.4 [20]. 

The results of the new researches found an 

association in between intake of fluoride supplements 

before 7 years of age (mostly prior to 3 years old) and 

escalating danger of fluorosis [21]. Updated 

systematic review on the properly, acidulated 

phosphate fluoride (APF) has been used to control 

dental caries given that the 1970s, and its anticaries 

efficiency has been confirmed [22]. The application 

of the APF gel has been recommended as a 

therapeutic approach for dental caries in specific risk 

circumstances, such as compensation for lack of self-

use of fluoride products or in individuals with 

background of caries experience [21]. An additional 

alternative for secure gel use in kids is minimizing 

the moment of gel application from 4 minutes to 1 

min, because both periods bring about similarly 

effective enamel retention and decrease of 

demineralization. Compared to other kinds of topical 

fluorides, fluoride gel has the most effective cost 

advantage relationship. Nevertheless, unfavorable 

effects adhering to use fluoride gel depending upon 

the method of application have been reported 

particularly in children. As an example, 

gastrointestinal adverse effects such as nausea, 

vomiting, and abdominal ache have been reported 

adhering to ingestion of 15 to 31 mg of fluoride [22]. 

The result of a randomized trial showed that Xylitol 

wipes utilized 3 times daily for 1 year markedly was 

extra efficient than placebo wipes to reduce caries in 

kids in between 6 to 35 months of life [24]. Although 

the results of a clustered randomized trial revealed no 

difference in between making use of 65% xylitol gum 

3 times daily and tooth brushing with fluoride, 

performing in a monitored daycare setup, and 

enrolled children as much as 6 years old, possibly 

had limited its applicability to more youthful kids 

[23]. In a test, looseness of the bowels was reported 

by 11% of youngsters assigned to xylitol chewing 

gum or syrup [23]. Nano Silver Fluoride 1 (NSF) is a 

unique experimental formulation, which has silver 

nanoparticles, chitosan, and fluoride. These 
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combinations provide preventive and antimicrobial 

features versus Mutans streptococci and Lactobacilli 

with as efficient as an anti-caries agent without 

staining the porous dental tissues black, as does silver 

diamine fluoride (SDF) and amalgam. NSF is 

reduced in cost compound and readily available as a 

yellow service that shows to be stable for 3 years. 

SDF has actually been shown to be a lot more 

effective than fluoride varnish. It is suggested that 

this premium effect could be due to the fluoride 

concentration on SDF, which is greater than what is 

discovered in the fluoride varnish [24]. 

Though, the impact of SDF on caries lesions could be 

explained by both fluoride action, and by the silver 

ions, because of reaction with thiol groups in amino 

and nucleic acids resulting in microbial lysis [25]. 

Thus, as a result leading to likely quicker caries 

arrestment, particularly contrasted to other 

alternatives of arresting first caries lesions such as 

other fluorides. Using SDF creates some visual 

problems such as black staining on carious lesions 

brought on by precipitation of silver. Nevertheless, 

visual appeals were not considered to be endangered 

when it comes to initial caries lesions on proximal 

surface areas of posterior teeth as a result of their 

localization. Comparison of the new dentifrice 

including 1.5% arginine, an insoluble calcium 

compound, and 1450 ppm fluoride, as MFP, with 

standard 1450 ppm fluoride dentifrice have actually 

demonstrated a considerable improvement in the anti-

caries efficiency [24]. The basis of this healing 

technique, which uses a mix of arginine and an 

insoluble calcium compound, is to complement and 

improve the impacts of fluoride by specifically 

targeting dental plaque, customizing its metabolism 

to lower the generation, and effects of bacterial acid 

that cause decreasing its pathogenicity [25]. Non-

pathogenic arginolytic microorganisms, metabolize 

the arginine part to ammonia that has an arginine 

deiminase path. This ammonia neutralizes plaque 

acids and stabilizes the residual plaque biofilm on 

vulnerable tooth surface areas. Thus, arginine can 

avoid a shift in oral flora to aciduric microbial 

species, such as S. mutans, by maintaining a more 

standard plaque pH, urging re-mineralization, and 

minimizing de-mineralization as a result of much less 

acid generation. Moreover, the insoluble calcium 

substance is accessible as a source of cost-free 

calcium ions to add the re-mineralization procedure 

[25]. 

Caries vaccine is one more preventative method 

versus dental cavity, which has made use of from 

1940. Because S. mutans is called the primary 

etiological agent of human dental caries, the caries 

vaccination is also offered from the eliminated type 

of the microorganism infused in mouth of animal 

samples. The vaccination is normally provided by 

taking in the inner cellular lining of the mouth or 

nose, which requires more research and more detailed 

researches to utilize in people [25]. 

CONCLUSION: 

Xylitol lowers the occurrence of dental caries by 

escalating salivary flow and pH and decreasing the 

number of cariogenic (MS) and periodontopathic 

(Helicobacter pylori) microorganisms, plaque 

degrees, xerostomia, gingival inflammation, and 

erosion of teeth. Xylitol is well endured by the 

human body as a sweetener, however its absorption 

rate in the small intestine is extremely slow. Excess 

xylitol is recognized to cause osmotic diarrhea, 

indicating there is an upper limit to its dose that can 

be tolerated. Optimum inhibition of S. mutans growth 

by xylitol occurs with its overall day-to-day intake of 

5 - 6 g at a regularity of three or more times daily. 

The plaque examples of regular xylitol customers 

revealed a considerable reduction in plaque 

adhesiveness and insoluble extracellular 

polysaccharides produced by S. mutans when 

compared to those who did not consume xylitol in 

any way. 

Despite the numerous literatures on xylitol, still more 

research is required on the mechanisms of action of 

xylitol, the clinical significance of xylitol resistance, 

and the impact of xylitol on the plaque-- saliva 

distribution of MS. Properly created randomized 

controlled clinical tests are needed to show the 

expediency of xylitol avoidance in various populaces 

with different nutritional and oral health behaviors. 
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